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Origin and formation process of the ground ice in Northeastern Siberia  
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Eastern Siberia is covered by permafrost which is the largest and the deepest in the world, and permafrost plays an important 
role for hydrologic cycles in the area. Degradation of permafrost system, therefore, may have a great impact on the hydrologic 
regime, consequently, on the material cycling including greenhouse gas emission, through vegetation changes. Isotopic 
composition of water is powerful tool for investigation of hydrological processes. Observations on the water isotope ratios of 
soil moisture and permafrost ice were conducted near Chokurdakh, Russia. River water and precipitation were also sampled, in 
order to know the hydrological processes such as melting and formation of permafrost in the area. 
Landscape of the observational site consists of various types of wetlands (wet area) and hummocks which includes micro 
ridge growing larches (tree mound). At an intensive observation site (site K), 15m or 30m transect including different 
vegetation types were set and obtained permafrost cores down to 1m. 
The water contents of permafrost soil depended on the surface vegetation. Ice rich layers were found below the tree mounds. 
The ice rich soil layer showed higher delta value than the layers above and below. This may be caused by an isotopic 
fractionation during freezing. Ice rich or pure ice layers at the top of the permafrost or the bottom of active layer showed low 
delta values, suggesting snow melt water infiltration and freeze on the top of permafrost layer. 
 
 ユーラシア大陸北東部に位置する東シベリアは世界最大･最深の永久凍土帯であるが、近年の気温上昇が最も大
きい地域の 1 つであることが報告されており(Lemke et al., 2007)、地球温暖化による永久凍土の状態変化（凍結環









モック(ここでは tree mound と呼ぶ)が広がっている。観測サイトのうち集中観測を行った K サイトにおいて、異な
る植生・地形を含んだトランセクトを設定し、約 1m の永久凍土コアを採取した。2011 年は 30m のトランセクト






は tree mound の融解層内の土壌水同位体比に特徴的なピーク（低いδ値）が見られ、直下の凍土層の氷にもδ値
の低下が見られた。これは同位体比の低い水が表層から融解層下部へ浸透し、凍結層上部で再凍結した可能性を
示唆している。一方、湿地においては全ての年で融解層や凍結層上部の水同位体が比較的低く、鉛直方向の変動
  
幅は小さかった。また、融解層及び凍結層上部の水同位体比が低いδ値と高い d-excess を示したことで、それらの
起源となる水が融雪水である可能性が示唆された。 
 
 
